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(54) FULL COLOR TONER FOR OILLESS FIXATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a full color toner for oilless fixation capable of retaining sufficient image density 
in any environment over a prolonged period of time even in the case of continuous printing on numerous sheets, not 
causing the problem of fusion on a developing member or generation of black spots (BS) due to filming on a 
photoreceptor, exhibiting satisfactory glossiness as a full color image, a color mixing property and transparency (high 
image quality like a silver salt photograph) to a printed image and capable of exhibiting sufficient light transmittance in an 
image for OHP (overheat projector). 

SOLUTION: The full color toner contains at least a cycloolefin copolymer resin as a bonding resin and 7.0-20 wt.%, in 
total, of waxes blended as a release agent, based on the weight of the toner particles, and the glossiness of the toner 
face of a printed image using the toner is >15. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The full color toner' for oilless fixing which contains the cycloolefln copolymer resin at least as binding resin, contains the 
wax added as a release agent 7.0 to 20% of the weight to toner particle weight in a total amount, and is characterized by the glossiness 
of a print image side being 1 5 or more. 

[Claim 2] The full color toner for oilless fixing according to claim 1 characterized by the hydrophobic silica particle having adhered to 
the toner particle front face 1 .0 to 4.0% of the weight to a toner particle. 

[Claim 3] The full color toner for oilless fixing according to claim 2 with which a hydrophobic silica particle is characterized by 
consisting of a thing of the diameter of a large drop with a volume mean particle diameter of 0.03-0. 1 0 micrometers, and a thing of 
inside with a volume mean particle diameter of less than 0.03 micrometers and the diameter of a granule. 

[Claim 4] Claims 1 and 2 characterized by for the number average molecular weight (Mn) which the toner particle measured by GPC 
being 3000-6000, and for weight average molecular weight (Mw) being 9000-60000, and Mw/Mn being 2.0-15, or the full color toner 
for oilless fixing given in 3. 

[Claim 5] At least one kind of a wax is claims 1 , 2, and 3 characterized by the melting point shown by the exothermic peak of DSC 
being 80-100 degrees C, or a full color toner for oilless fixing given in 4. 

[Claim 6] The full color toner for oilless fixing according to claim 5 characterized by at least one kind of a wax being the Fischer 
Tropsch wax. 

[Claim 7] Claims 1, 2, 3, 4, and 5 characterized by containing the compound of the following general formula 1.0 to 4.0% of the 
weight to a toner particle as an electrification control agent, or the full color toner for oilless fixing given in 6. 
Formula 1] 

O 

X C / *-B* C / 

R 2 O" O - C R< 

II 

o 

Rl and R4 show a hydrogen atom, an alkyl group, a permutation, or an unsubstituted ring (the condensed ring is also included) among 
a formula, R2 and R3 show a permutation or an unsubstituted ring (the condensed ring is also included), B shows boron, Xn+ shows a 
cation, and n is 1 or 2. 

[Claim 8] Claims 1, 2, 3, 4, 5, and 6 to which concentration of the decalin contained in a toner particle is characterized by being 500 
ppm or less to a toner particle, or the full color toner for oilless fixing given in 7. 


[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not rosponsibla for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

Kdof the Invention] This invention relates to the full color toner for oilless fixing applied to image formation equipments, such as a 
full colour copying machine of oilless fixing which used electrophotographic technology, and a full color printer. 

[Description of the Prior Art] The dry-developing agent applied to the above-mentioned image formation equipment. is divided I h, , 
general into the binary system developer with which the carrier which consists of a toner, ferrite powder iron powder, a glass bead, 
etc. was mixed, and the magnetic one component system developer and nonmagnetic 1 component developer which made the oner 
itself support magnetic powder. The toner used for these developers is using binding resin and a coloring agent as the principal 
component, and the electrification control agent for giving the wax for making good the low-temperature fixable one to a record sheet, 
the release agent for preventing offset, and a polarity (forward electrification or negative electrification) to others etc. is added. After 
these ingredients are mixed by predetermined combination, a toner is manufactured by fine particles through processes such as 
melting kneading, grinding, and a classification, for [, such as a fluidity, electrification nature cleaning nature, and shelf life J control, 
the last adheres to external additives, such as a silica, titanium oxide, an alumina, and various kinds of resin particles, and surlace 
treatment is performed to it, and, finally it is presented with it as a developer. __„., ta 

[0003] In the anchorage device in these image formation equipments, in order to prevent the so-called offset which a toner adheres to 
fixing members, such as a fixing roll, and is deposited, applying the good oil of mold-releases characteristic, such as silicone oi to a 
fixing roll has been performed, however, this approach - an oil tank and an oil coater - required - equipment complexity - « 
becomes large-sized. Moreover, degradation of a fixing roll is also caused and the maintenance for every fixed period is needed. It is 
unescapable that oil furthermore adheres to a copy paper, the film for OHP (over head projector), etc., and there is especially a 
problem of aggravation of the color tone by adhesion oil in OHP. •„«•„, 
[0004] From the above problems, the so-called oilless type which does not use mold release oil for an anchorage device forthe 
Purpose of reduction of facilitation of a maintenance, saving resources, and cost etc. of thing came to be offered in image formation 
equipment in recent years. In not using mold release oil, a release agent like a wax is added so much in a toner particle, or bridge 
formation and content of the amount component of macromolecules raise the melting elastic modulus of binding resin, and, generally 
the policy which complements the mold release function of the oil is adopted. ic 
100051 Moreover, it is required that the needs to an image with the gloss of a photograph tone are high the toner side after fixing is 
smooth as a full color image in order to attain this, and the transparency of each toner should be high. For that purpose, a toner needs 
to become super-low viscosity at fixing temperature. However, in order to make viscosity of the toner in fixing tejnperatore very ^low, 
it is necessary to make molecular weight of binding resin small. However, only by making molecular weight small, the fall of the 
endurance of the resin within a developing machine was caused, and there was a problem that stnpe-hke image nonumfomuty, the rise 
of extent of ground fogging, etc. will occur at an early stage. 

Rblem(s) to be Solved by the Invention] however - the image-formation equipment which adopts the oilless fixing system using the 
above release agent abundant addition type toners - many - the inclination which the problem of the poor image property by 
generating of the sunspot ( Following BS is call by the thing of a black spot ) by filming to a photo conductor and 
welding to development or electrification members ( a development roll , thickness specification-part material etcO tends to produce 
in the print process of several sheets was suited . Moreover, in order to solve said trouble, the molecular weight distnbut.on of binding 
resin were expanded, or although it was effective to have made a bridge construct and to have raised melt viscosity, melting of the 
binding resin in fixing temperature became an ununiformity, the smooth nature of an image side fell, the gloss of an <™ge J** 
reduced and this produced the fatal problem for full color toners, such as lack, whenever [ light transmission 'of an OHP image \ 
[0007] As mentioned above, it is a cause that generating of the welding to BS, or the development or the electrification ^ember to a 
photo conductor adds the waxes as a release agent so much in a toner particle. On the other hand, it is because the addition of the 
waxes to the inside of a toner particle is restricted in order that lack may mitigate said trouble, and the molecular we ght distnbut.on of 
binding resin are expanded whenever [ glossinesses of image side lack, or light transmission / of the image for OHP J 
[0008] Micro-disperse of the waxes is carried out in the range which the side face in which a high-class image equivalent to a film 
photo is required also has in a full color toner, the polyester resin of a sharp melting property is used from the 

and color mixture nature and transparency being need, and fixing offset does not generate, and the welding to BS ^ a^photo 

conductor, a development member, etc. does not generate. However, the range of the addition which solves both troubles is ' narrow 
and the se ection was not easy. Therefore, even if it adds more waxes, in order to make m.cro-d.sperse attain, generally using a natural 
wax and f a pol£ wax has been performed. However, although polyester resin was inferior to environmental capab.Uty-proof ong.nally, 
and it became difficult to obtain the stable amount of electrifications to environmental variations, such as temperature and humidity, 
and ground fogging got worse at the time of an elevated temperature/highly humid or it was easy to cause the fall of image 
concentration It the Time of low temperature/damp, environmental capability-proof became the inclination to fall more, by using a 

natural wax and a polar wax. _ . - *■ c 

[0009] therefore, this invention - the above-mentioned problem - solving - many, even if it carries out the continuation pnntot 
everal sheets Image concentration sufficient in the bottom of all environments for a long period of time etc. is ma** The 
problem of the welding to BS or the development member to a photo conductor is not generated. In a prin image Glossiness sufficient 
as a full color image, And the purpose of offering the full color toner for oilless fixing which discovers color mixture nauire and 
transparency (the film photo's high definition), and can discover whenever [ sufficient light transm.ss.on ] in an OHP image is earned 
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out. 


20% oi ^ the ^dSolotr particle weight in a total amount, and is characterized by the gloss.ness of a pnnt ,mage side being 1 5 /. or 
more. 

atTeasTas a release agent. And if needed, the coloring agent, the electrification control agent, etc. were contained to the toner particle, 

— is contained at least. The -^Jjft^ " *° 
opolymer tfajha olefins (a wide sense non-ring type olefin), such as ethylene, a 

an odor occurnng at the time of fixing. t . . „„_,,„. „„„„„„ molecular weieht (it is hereafter called Mn for 

[0013] As cycloolefin copolymer resm used by this invention, the " um ^. a ^ g ™^ , ess than 5000, and 

short) measured with gel permeation chromatography (.t is hereafter cal ed GPC : for short I is 3500_ « W jmv making ' th e 
since non-ofTsetting width of face with practical weight average molecular weight (it being hereafter called Mw tor snorr; g 

giant molecules in 15% or less of range to the whole cycloolefin. ^™J«^V „ d adjustin _ manufacture conditions and image 
[001 5] And since non-offsetting width of face with practical ch ™ s by QPC may be 3000- 

<»toK^ - - — - 

S'£S"lS.CiitorSSd ft. Ability of, p*-. - bo by s . ^ m "*> 

-« by ft. moiling .b T i««. ^r^^^ST^pSKS^ .bhough 
improv.ment is ioaliz*l. to by introducing a hydroxyl group aid * ■J™J_^*_ S.S," m .ucb as nort>on.«li^ 

Sfln this invention the cycloolefin copolymer resin with which it is satisfied of the aforementioned property -» binding resin, and 
W£!SZE£* andlsed. In thisL^ng the |?^^ 

cvcloolefin copolymer resin is 50- 100 % of the weight preferably, and he blending ratio ot coal o me cyciooiei y , 
25rf£Sff -5- .00 % of the weight still more ^^.f^^tSffiSi £_S^5£e£SL 
many - when the continuation print of several sheets is earned «^*«S*2 SStS full color toner for oilless 

nolwinylidene chloride, phenol resin, an epoxy resm, polyester resin, etc. and to ^ evilly , c 8 0 de _ ees C ) is 

SrWte has as low melting initiation temperature (sf^J^^SH^^SSi Jte SSTpSt 
desirable, and in order to raise preservation stability a high thing ^""^'jJJ f 0 toner particle weight in a 

^ ^ rSUfo I^SS-^i-SK fnlS^SSi ^^i. desirable for the wax to 
total amount, and is 8.0 - 1 8 /o ot tne weigni more piciciau y r • ■ At less than 70 % of the weight, a mold 
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will become easy to generate filming by the wax. Moreover, it becomes the cause of filming even if the diameter of wax distribution 

mm AsTwTuSy this invention, petroleum system waxes, such as synthetic waxes, such as V^^Z7S^ m 
nolvethvlent Twax and a polypropylene wax, and the Fischer Tropsch wax, paraffin wax, and micro wax, carnauba wax a candehlla 
wax a rice ZZ ^^dening cLtor oil, etc. are mentioned. Moreover, denaturation polyethylene wax can also be use d m order to 
co^oUhe mfcmlsirse^f the wax in the inside of cycloolefin resin. And it is desirable to use two or more kind for these^ m 
?0023] As for at least one kind of a wax, in this invention, it is desirable that it is the F.scher Tropsch wax. There is effectiveness of 
making non-offsetting temperature width of face expanding in the Fischer Tropsch wax. ... . . „ 0 deBrees C or 

Tncndi 14 "for the meltine ooint shown by the exothermic peak of DSC of the wax of all classes, it is desirable that it is 80 degrees c or 
mo« AUes iS^KbrkSof.toner particle becomes easy to take place, and a problem is ^cedrn^r^ 
Moreover 2 for at leasee kind, it is desirable that it is 100 degrees C or less. If the melting ^^1^5 
exceedbg 100 degrees C, it will be hard coming to demonstrate a mold-release characteristic at the time of fixing, and will become 

K £Tp££t for blacks, the coloring agent used by this ^invention -rbon black As ^^^^^ , 52> 

tofSS. ta oESe dlSution of augment into fitness more, it is desirable to use the masterbatch wh.ch made high 
concentration distribute a pigment beforehand in binding resin and the resin which can become . 

TO026] It is added in order that an electrification control agent may give a polarity in this '"venhon, and ,t is i divided mto ^ject tor 

reauired except a b ack toner to be colorlessness or light color. Under in the u. i weigm section, cicvuuiv. ,„v S -i, 11<: «h r 

he 5 Tweighrsections are exceeded, electrification stability will get worse. It is desirable to use the boron comptex which used B 
(ooronKo Tthe core which is the compound of the following general formula shown in ** 2 especially ""J* 
Sent of *i invention, and it is desirable to carry out 1 .0-4.0 weight section ''"^^.^^S^^S^S^ 
especially Although the zinc complex and chromium complex of an azo system and a salicyhc-acd system are also hum °' e t0 » c °'° r 
toner Cuble maX caused to the stability of electrification when it is used independently. This is imagined to be that to which the 
SSH*^ copolymer resin originates in a high thing as ^^lSS!SS£ ™ " 

independent in the aforementioned electrification control agent - or even if it mixes and uses it, it does not interfere. 

[0027] 
[Formula 2] 

O 


\ 

/ 


ii 

c - o. 


o 


• 


*• B. 



R 


n • 


R 


7. 


o' 


o - c 
II 

o 


R 


n 


[0028] Rl and R4 show a hydrogen atom, an alkyl group, a permutation, or an unsubstituted ^^^^^X^X^ 
among a formula, R2 and R3 show a permutation or an unsubstituted ring (the condensed ring is also included), B shows boron, Xn+ 

iSr^tmagn^c Powder etc. is mentioned as an additive made to 

particles, such as ferrite powder, magnetite powder, and iron powder, are ^X^ulT^SmW^ - "7s - any Lt 
MeO-Fe 203 is used for this invention. Me in this case - Mn, Zn, nickel, Ba, Co, Cu, Li. Mg, Cr calcium V , etc_ n : » y 
one sort or two sorts or more - using - **"**• Moreover, as magnetite powder, the mixed sintered compac t °f Fe0 "£e 20 3 is used. 
MagS ^porderTJaaOM-micrfmeter desirable thing, and the rate to a toner has 70 or less ^^^^^A { 
tfK] The toner particle which constitutes th.s invention is mixed by combination ^^^^^^^^^^ le 
and the mixture is manufactured through processes, such as melting kneading, grinding, and a classification. Moreover, toner pan 
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becomes or a fluidity falls and shelf life gets worse the gas supply pressure failure of a toner, and for a long time. If it exceeds (4 0 % 
o he weight it will be easy to generate the desorption of a hydrophobic silica, and w,l come to cau* ^problems, such as BS, and the 

$2^ 

of a large drop wh 0S e volume mean particle diameter is 0.03-0. 10 micrometers at least ^^^^^^^ llke 
micrometers and a smallness particle diameter thing. The welding-proof nature stabilized further c ^^^^\°^ y 
Is. If the volume mean particle diameter of a large particle diameter hydrophobe silica particle «ceeds a >° tlu,d,ty 
w 11 worsen Weldine-proof nature sufficient in less than 0.03 micrometers is not obtained. As for a diameter of large drop 
SroSic Sea i? is desirable to have adhered 0.5 to 3.0% of the weight to a toner particle. Moreover if a dieter of large drop 
iydrSobic silica exceeds the 3.0 weight sections, a fluidity gets worse and welding-proof nature runs short under ,n the 0.5 weight 

VI The toner mav adhere to external additives, such as magnetic powder, an alumina, talc, clay, a calcium carbonate, a magnesium 
Sate tSTun^oxS^vartSuids of resin particles, at everything but a hydrophobic silica particle ,f needed for mch *Uhe 
S of a " ecSfication nature, cleaning nature, and shelf life] control In order to make ^^^S^tSTSSf^ 
to a toner particle, the approach of mixing with common agitators, such as a turbine mold agitator, a Henschel mixer, and a super 
mixer, and stirring is mentioned. 

[Example] Hereafter, this invention is explained based on an example and the example of a comparison. However, this invention is not 
limited to these. First, following toner A-G was produced. 

. Boron complex Two weight sections (the Japan Carlit Co., Ltci make, trade name:LR-147) ^olefin resin = Toner 

- Quinacridone pigment masterbatch Twelve weight sections (7:3, pigment Clanant [, LTD. ] make, pigment, polyoietin resin 

mnffi! ThTiw C maSwS coasts of the above-mentioned compounding ratio was mixed by the super mixer, the jet mill ground 
K^ioTSimgt £5*2 of two shafts, it classifXith the 

mixed for 4 minutes and Toner A was obtained. Mn of Toner A was [ 14000 and Mw/Mn of 4100 and Mw \sa\. ana me resiaua 
mo^T^T^^ 2 production of Toner B> wax. The same Magenta toner as an 

example 1 wTobS l^?kSS considered^ the 9.0 weight sections and the carnauba wax 9.0 weight section, and having 

TOSS gSSSS-2 ^^fSffSS^ 3 production of Toner C> wax .The same JJg-J er asan 
example 1 wrobiained except having considered as the 4.0 weight sections and the carnauba wax 4.0 weight section, and having 

W9W7^M>XZZ^ except having added [ the diameter of example 4 ^production of Toner 

^S^SSSS^SL ( trade name made from Japanese Aerosil: RY-50, volume mean P^'^iamete of O05 
micrometers) ] 0 6 % of the weight for 0.6 % of the weight and an inside particle-size hydrophobic silica (the Cabot Corp. make, trade 
name:TG-308F, volume mean particle diameter of 0.01 micrometers) . f examole 5 production of Toner 

T00401 The same Maeenta toner as an example 1 was obtained except having added [ the diameter ot example 3 proauvuoii ui 
Mgl^^droffc Sa ( trade narne made from Japanese Aerosil: RY-50, volume mean l^.*"^*™ 5 ^ __. 
Aerometers?] 2.0 % of the weight for 2.0 % of the weight and an inside particle-size hydrophob.c silica (the Cabot Corp. make, trade 
name:TG-308F, volume mean particle diameter of 0.01 micrometers). , „ . frlT Mn of , toner n^cie 

lom] The blend ratio of the example 6 production of Toner F> eycloolef.n copolymer ^^^^^^SZSS^ 
3500 and Mw are [ 9800 and Mw/Mn ] 2.80, and the same Magenta toner as an example 1 was obtained except the residual among 

K^n2.£!3l Ruction of Toner G> cycloolefin copolymer resin was changed for -Jto of a 
Kcle!4500 and Mw are [ 58000 and Mw/Mn ] 1 2.9, and the same Magenta toner as an example 1 was obtained except the residual- 
among toner concentration of a decalin being 345 ppm. ' i- b ^rvrnHnction of Toner 

100431 The same Magenta toner as an example 1 was obtained except having made *e loadings of an ex ^P'%^P;^ c p 7" ™ 0 10ner 

Magenta toner for a comparison a. an eaample I was obtained except having considered as Ihe2.5 weight sections ana carn.no 
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production of Toner M> wax of a comparison into the polypropylene wax 12.5 weight section and the carnauba wax 12.5 weight 
section and having made the cycloolefin copolymer resin into 61 weight sections. 

r00491 The Magenta toner for a comparison was obtained like the example 1 except having used example of comparison 3 
^production of Toner N> binding resin as polyester resin. Mn of the obtained toner P was [ 18000 and Mw/Mn of 3800 and Mw ] 

4 73 

rOOSOl The Magenta toner for a comparison was obtained like the example 1 except having replaced the blend ratio of the exam JP^^ 
comparison 4 production of Toner 0> cycloolefin copolymer resin with. Mn of the obtained toner was [ 70000 and Mw/Mn of 4500 

m05 n^The Magenta toner for a comparison was obtained like the example 1 except having made the 1 .0 weight section and a total of 
3.5 weight sections the 2.5 weight sections and an inside particle-size hydrophobic silica adhere [ a diameter of example of 
comparison 5 production of Toner P> large drop hydrophobic silica ]. rx^monr nvi 

r00521 Next each toner of said toner A-P was fed into the developing machine of full color pnnter MICROLINE3020C ot UKi 
Electric Co.,' Ltd., it copied in the PPC form of marketing of A4 manuscript whose image ratio is 5% of A4 to 10000 sheets, and each 
toner of examples 1-1 1 and the examples 1-5 of a comparison was evaluated. Evaluation was carried out under each environment ot 
in a moderate temperature (N/N:20 degree C, 58%RH), high-humidity/temperature (H/H:32 degree C, 85%RH), and low- 
humidity/temperature (L/L: 10 degree C, 20%RH). Toner production conditions were shown in Table 1, and the evaluation result was 
shown in Table 2. In addition, cull NAUBA in Table 1 is the abbreviation of carnauba wax. 
[0053] The evaluation approach is as follows. 

1 . Image concentration (ID) measured the solid image section by Macbeth reflection density meter RD-9 14. 

2. Fogging (BG) measured the whiteness degree of the non-image section in the Nippon Denshoku Industries color meter ZE2000, and 
showed it with the difference of the whiteness degree before and behind a copy. 

3. Offset checked the fixing machine and the image by viewing. O Offset has generated clearly what offset has no generated, the thing 
with which the fixing roller is polluting ** a little, the thing with which the image front face or the rear face is polluting x a little, 

and x in the image side. . A n A-^„,wi, oe 

4. By viewing, BS and welding checked the photo conductor, and a development roll and a layer regulation blade ° A ! u for \T I u 
not generated BS and welding, the thing by which, as for « the muscle slight on a development roll was checked, the thing by which 
the muscle which carried out **x clearly on the development roll was checked or the thing by which BS slight on a photo conductor 
was checked, and x, the image defect by welding or BS is checked on an image. fw/r>™ 

5 Glossiness is Nippon Denshoku Industries GLOSS about the sample which printed the solid image adjusted to the about 1 .Omg/cm 
coating weight 2 with 2 component copying machine which removed the fixing section, and was fixed with the external tixing 
machine. It was METER (VGS-SENSOR), and 75-degree specular gloss was measured 3 times, and was averaged. 

[0054] 
[Table 1] 



[0055] 
[Table 2] 
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[0056] In the toner of this invention of examples 1-1 1, the image concentration each 10000 sheets the first stage and after the bottom 
of an environment be 1.27 or more, fogging can be copy or less by 0.86 in the range which be satisfactory practically, and do not have 
offset and BS to a photo conductor, and the welding to a development member, and it be checked that it be satisfactory in 
electrification nature, fixable, and endurance so that clearly from Table 2. The glossiness in a PPC form was 15 or more, and was high 
definition. Moreover, the same result was obtained also in yellow, cyanogen, and a black toner, and it was checked that it is suitable 
for the toner for full color. On the other hand, in the toner for a comparison of the examples 1-3 of a comparison, various problems [, 
such as electrification nature, fixable, and endurance, ], such as image concentration, fogging, offset, generating of BS to a photo 
conductor, and generating of the welding to a development member, were checked. Glossiness was less than 15, and the toner tor a 
comparison of the examples 4-5 of a comparison was inferior in image quality, and unsuitable to full color. 

[0057] u 
[Effect of the Invention] As explained above, the full color toner for oilless fixing of this invention Even if it carries out the 
continuation print of several sheets, image concentration sufficient in the bottom of all the environments of high- 
humidity/temperature, ordinary temperature normal relative humidity, and low-humidity/temperature for a long period of time etc. is 
maintainable, many - The epoch-making effectiveness that the problem of the welding to BS or the development member to a photo 
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conductor is not generated, sufficient glossiness as a full color image, and color mixture nature and transparency (the film photo's high 
definition) are discovered in a print image, and whenever [ sufficient light transmission ] can be discovered in the image for OHP is 
done so. 

[Translation done.] 
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3. In the drawings, any words are not translated. 
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[Procedure revision] 

[Filing Date] January 14, Heisei 16 (2004. 1.14) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0008 

[Method of Amendment] Modification 

[The contents of amendment] 

Eo-disperse of the waxes is carried out in the range which the side face in which a high-class image equivalent to a film photo is 
required also has in a full color toner, the polyester resin of a sharp melting property is used from the glossiness of an image, and color 
mixture nature and transparency being need, and fixing offset does not generate, and the welding to generating, a development 
member, etc. of BS to a photo conductor does not generate. However, the range of the addition which solves both troubles is narrow, 
and the selection was not easy. Therefore, even if it adds more waxes, in order to make micro-disperse attain, generally using a natural 
wax and a polar wax has been performed. However, although polyester resin was inferior to environmental capability-proof originally, 
and it became difficult to obtain the stable amount of electrifications to environmental variations, such as temperature and humidity, 
and ground fogging got worse at the time of an elevated temperature/highly humid or it was easy to cause the fall of image 
concentration at the time of low temperature/damp, environmental capability-proof became the inclination to fall more, by using a 
natural wax and a polar wax. 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 003 1 
[Method of Amendment] Modification 
[The contents of amendment] 

MfdJ the toner of this invention, it is desirable that the hydrophobic silica particle has adhered 1 .0 to 4.0% of the weight to a toner 
particle. In the case where the coating weight of a hydrophobic silica particle is less than 1.0 % of the weight, that it is easy to generate 
an image defect, the release agent contained in a toner particle welds to a photo conductor or an electrification member it becomes, or 
a fluidity falls and shelf life gets worse the gas supply pressure failure of a toner, and for a long time. If it exceeds 4.0 /o of the weight, 
it will be easy to generate the desorption of a hydrophobic silica, and will come to cause problems, such as BS, and the problem ot 
ground fogging. The still more desirable addition of a hydrophobic silica is 1.5 - 3.5 % of the weight. 

[Translation done.] 
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(54) FULL COLOR TONER FOR OILLESS FIXATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a full color toner for oilless fixation capable of retaining sufficient image 
density in any environment over a prolonged period of time even in the case of continuous printing on numerous 
sheets, not causing the problem of fusion on a developing member or generation of black spots (BS) due to 
filming on a photoreceptor, exhibiting satisfactory glossiness as a full color image, a color mixing property and 
transparency (high image quality like a silver salt photograph) to a printed image and capable of exhibiting 
sufficient light transmittance in an image for OHP (overheat projector). 

SOLUTION: The full color toner contains at least a cycloolefin copolymer resin as a bonding resin and 7.0-20 
wt.%, in total, of waxes blended as a release agent, based on the weight of the toner particles, and the 
glossiness of the toner face of a printed image using the toner is >15. 
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